Mutants of human insulin-like growth factor II (IGF II). Expression and characterization of truncated IGF II and of two naturally occurring variants.
Insulin-like growth factor II (IGF II) and four structural analogs, constructed by site-directed mutagenesis, were expressed as protein A fusion proteins in Escherichia coli BL21pLysS cells, cleaved with cyanogen bromide and purified by affinity chromatography and HPLC. Two mutants (Ser29 substituted by Arg-Leu-Pro-Gly, and Ser33 substituted by Cys-Gly-Asp) represent two naturally occurring variants of IGF II. The other two mutants, (7-67)IGF II and (9-67)IGF II, are truncated at the amino-terminus in analogy to the naturally occurring des(1-3)IGF I ('truncated IGF I'). These mutants were tested for their binding affinities to type-1 and type-2 IGF receptors, to IGF binding protein-3 (IGFBP-3) and for their stimulation of thymidine incorporation into DNA. The affinities of the Ser29 and Ser33 mutants to the type-1 IGF receptor were 85% and 39%, respectively, compared to wild-type IGF II, those of (7-67)IGF II and (9-67)IGF II 96% and 15%, respectively. The potencies of the Ser33 and the (9-67) mutant to stimulate thymidine incorporation into DNA correlated closely with the affinities to the type-1 IGF receptor, whereas the bioavailability of the Ser29 mutant was lower and that of the (7-67) mutant higher than the type-1 receptor binding, possibly due to interferences with endogenously secreted IGFBPs. The affinities of the Ser29 and Ser33 mutants to the type-2 IGF receptor were 110% and 71%, respectively, those of the two truncated mutants 25% and 23%, respectively. The affinity of the Ser29 mutant to IGFBP-3 was increased to 171%, whereas those of the Ser33 mutant and the two truncated mutants were reduced (34%, 10% and 19%, respectively).